Oral buspirone causes a shift in the dose-response curve between the elevated-plus maze and Vogel conflict tests in Long-Evans rats: relation of brain levels of buspirone and 1-PP to anxiolytic action.
Most studies concerning the effects of oral buspirone in the rat elevated plus-maze (EPM) test, spontaneous motor activity (SMA) test, and Vogel conflict (VC) test have used Sprague-Dawley or Wistar rats. Although it has been documented that the behavior of Long-Evans rats is more sensitive to detection of anxiolytics when compared to the aforementioned strains, the effects of oral buspirone have not been fully characterized in the Long-Evans strain in the EPM and VC tests. Thus, we studied the effects of orally administered buspirone (0.03-10.0 mg/kg) in the EPM, SMA, and VC (0.3-60.0 mg/kg) tests in Long-Evans rats. In a separate experiment, brain and plasma concentrations of buspirone and 1-(2-pyrimidinyl)-piperazine (1-PP) were determined after oral administration of buspirone (0.3 and 10 mg/kg) to relate the behavioral effects of buspirone with brain and plasma concentrations of buspirone and 1-PP. Our results showed that buspirone exhibited an inverted-U-shaped dose-response curve in both the EPM and the VC tests. In the EPM, buspirone produced anxiolytic activity in a low, narrow dose-range (0.03, 0.1, 0.3 mg/kg, p.o.) with maximum efficacy at 0.3 mg/kg, whereas in the VC test, significant anxiolytic activity was observed in a high, narrow dose-range (10, 30 mg/kg, p.o.) with maximum efficacy occurring at 10 mg/kg. In the SMA test, buspirone (10 mg/kg, p.o.) significantly decreased horizontal activity and vertical movements suggestive of sedation. Also, one hour following oral doses of buspirone (0.3 and 10 mg/kg), both buspirone and 1-PP concentrations were higher in brain when compared with those in plasma. Additionally, the concentrations of 1-PP were always higher in brain and in plasma compared with the concentrations of buspirone. Of particular interest is our finding of the shift in the dose-response curve between the EPM and VC tests. This shift in the dose-response curve is discussed in relation to brain levels of buspirone and 1-PP levels and their anxiolytic action.